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Studies on open-channel cross-section 
shapes and their hydraulic exponents
III — Hyperbolic, catenarian and parabolic segments
by
Frof. P. DE VABENNES K MENDONÇA 
Chair of General and Agrirultural Hydraulics
RESUMO
Neste terceiro estudo sobre formas de secção transversal de canais abertos 
e respectivos expoentes hydráulicos consideram-se as secções limitadas inferior­
mente por arcos simétricos de hipérbole, de catenária e de parábola, e superior- 
mente por uma corda horizontal, a linha superficial.
RESUMÊ
En cette troisième étude sur des formes de section droite de canaux décou- 
verts et les exposants hydrauliques respectifs, on considère les sections bornées 
au-dessous par des ares symmétriques d’hyperbole, de chainette et de parabole, 
et au-dessus par une corde horizontale, la ligne superficielle.
SYNOPSIS
In this third study are considered the cross sections bounded below by sym- 
metric ares of hyperbola, catenary and parabola, and above by a horizontal chord, 
the surface line.
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1. lntroduction.
All along this paper the following conventions are observed.
UB, A, y and p represent respectively the wetted perimeter, the 
top width, the sectional-area, the section height and the radius of 
curvature at the vertex, the section lowest point.
All the cross secticns to be considered have an axis of symmetry 
containing the vertex and perpendicular to the top line. The rectan- 
g-ular plane coordinate system is so chosen as to have that axis of 
symmetry pointing upward as one of its axes.
The letters r, q, and w mean the three hydraulic exponents as 
defined in Section 3.1 of Part I of the present memoir (Mendonça 
1984 b).
2. Hyperbolic.
The associated coordinate system being the canonical one, the 
hyperbola equation takes the Standard form
Let the transverse axis be the axis of symmetry referred to 
above. Then, of course, we are concerned solely with the upper branch 
cf the curve, for which the abscissas X are positive (Figure).
1)
Y 0
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The parameter a represents the distance of the vertex to the 
origin O. Denoting by £ the least absolute value of the angle of the 
asymptotes with the conjugate axis, put
2) c = cot £ .
Then we have
3) b = a c ,
so that, for it is
4) X = y 4- a , 
from 1) we get
5) Y =
ty (y
a c . / — (— 
V a a
 (  H- 2)
and therefore





Not so easy to obtain is the wetted perimeter U since the length 
of an arc of hyperbola cannot be expressed in the elementary func- 
tions. Using Legendre formula we find
U ______ [
7) — = 2 v/l + c2 --------- F(4/iT]) - #(<];, n) +
a [ 1 + c2
/ i sin2 “n ,
+ . / 1 —---------  tan n ,
V 1 + c2 J
with
8) „ = iet«iy/(l + i) H (-J- + 2
19) vp = arcsin
v/l <+ c?
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and where F (^, ti) and E (v[», t]) denote the incomplete elliptic 
integrais respectively of first and second kind, which, putting
1






s/l — k2 sin2 x
12) E (4<, T)) = / v/l — k2 sin2 x cLr .
o
Not difficult to establish are the relations
13)
—=o {(^-+1),/ —(—+2) -íog, r ^-+i +a,2 a X a a La
+
and
14) JL = c* .
a
Formulas 6), 7), 13 and 14) are believed to have been established 
in 1980 for the first time (Mendonça 1980 b).
Tables 1 and 2 refer to the equilateral hyperbola, characterized by
c = 1 and so £ = ^ = — rad = 45°.
4
They could have been obtained by means of a Casio FX-702P 
pocket Computer employing Program 1, which needs DEFM 1 and 
MODE 5 (RAD at the display), and where the correspondence between 
the text symbols and those used in it is as follows:
c k -n 2/o/a U0/a B0/a Aja2 y/a u U/a B/a A/a2 E F r q w 
CJTK V P Z YXU B AEFRQW.
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We have so computed many 





A/a2 5.9637423X10 “ 9.0594100 X104
However, because the program 
includes the evaluation of the ellip- 
tic integrais (Mendonça 1984a), 
the condition introduced in line 
120 of subroutine 1 proved to be 
too much time consuming (about 
20 minutes per execution, in aver- 
age), so that it has actually been 
replaced by
120 IF ABS (A4 - D * A3 / 3) 
> 5E-07 THEN 140
and consequently output format 
instructions 130 and 160 of the 
main part of the program were 
also replaced by SET F5 and SET 
E6 respectively.
In order to illustrate the use 
of Tables 1 and 2, let us solve the 
following backwater problem.
Program 1
LIST 18 LIST I!10 PRT "HYPERBOLIC 28 FOR 1=1 TO 2
» 30 T=RTH S8R ((1+1
n ihp ”cw,c /Ct2)*Y*(Y+2))25 J=í/(1+Cf2) 48 H=230 IHP T\K 58 6=0:8SB 28846 Y=Kí8SB 11 68 R3=fl250 V=U;P=B'»Z=fi 78 D=T/H:H=H/268 IHP BY”,Y 83 6=6+D:6SB 288: fi70 6SÊ «1 3=R3+R2*480 L=(Y/U)t(4/3) 98 8=6+D: 6SB 288*. fi90 H=(fi/Z)t(l/3) 3=fi3+fi2*2108 G=(ft/Z)t3 188 H=H-l:IF H^8 TH118 X=Y/K:R=LH (L*H EH 88*0)/LH X 118 S=T:GSB 280:B3=128 Q=LN (L*H*B/P)/ R3-R2LH X*.H=LK (0*P/ 128 IF RBS (fi4-D*B3
B)/LH X /3)>5e-10 THEH138 SET FT 148140 PRT ”U=”5U 138 R5=D*fl3/3Í58 PRT "B=”5B 132 IF 1=2 THEH 136168 SET E8 134 E=R5:HEXT 1178 PRT 136 F=R5:60T0 388188 SET H 148 R4=D*fl3/3:H=H*2198 PRT *x=”;x :GOTO 58280 SET F2 288 R2=SQR (1-J*SIH216 PRT HR=a5R 6t2)228 PRT ”6=”56 216 IF 1=2 THEH 238238 PRT 228 RET248 SET H 236 B2=l/fi2*.RET258 IHP "HEH K*,RB$ 386 U=2/SQR J+=(C42*268 IF fi0f=”YS” THE JíF-E+SQR (1-(SH 38 IH T)t2*J)*TfiH270 GOTO 68 T)318 B=2*t*SQR (Y*(Y
+2)5326 fi=C*«Y+Í)*SQR(Y*(Y+2))-LN (Y+1+S8R (Y*(Y+2)55):RET
A uniform open channel, with 
the longitudinal slope S„ = 0.0036, 
has a hyperbolic cross section char- 
acterized by = 1 and a = 1.5; for
the discharge Q of 12 m8/s, the normal height is y0 = 1.5 m. Adopting 
Manning formula and assuming the value 9.81 m/s2 for the acceler- 
ation of gravity g, one wishes to evaluate the distance Z between 
the section y2 = 3 m high, created by a dam placed somewhere down- 
stream, and that with height yx = 1.515 differing only 1 % from y0.
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We have u, = yjy0 = 1.515/1.5 = 1.01, w2 = 3/1.5 = 2 and yj 
/a = 1.5/1.5 = 1.
From Table 2 we get q = 0.2 and r = (4.38 + 2 X 4.41 + 4.44)/ 
/4 = 4.41 4.4. Then the values of the minus branch of Dupuit func-
tion needed to apply formula [Mendonça 1964, eq. 34); 1980a, eq. 48) ]
Z = 2/o1*1 | 1 [ Dr(u,) - D (Ui) ] - w[ d'\u2) - d'!(u,) ]j
read in Mendonça (unpubl.) are (2) = 2.3069, ZX.,(1.01) = 0.5289,
dTa2) = 1.3279 and d".'(1.01) = 0.5203.
Getting for y0/a = 1 the values of B0/a and A0/a-2 from Table 1, 
we have B„ = 1.5 X 3.46410 = 5.19615 and A0 = (1.5)2 X 2.14714 = 
= 4.83107.




122 X 5.19615 
9.81 X (4.83107)3
= 0.676465.






0.676465 (1.3279 - 0.5203)
3. Catenarian.
Adopting the some cocrdinate system as in Section 2 and the 
parameter a still being equal to the distance of the vertex to the 
origin O, the catenary equation is
X Y15) — = cosh — .
a a
From this equation it is inferred that, in dimensionless variables, 
we have (Mendonça 1980b)
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17)
18)





, (í + AÍ-R
\ a /a a
and
P
19) — = 1
a
Tables 3 and 4 have been computed by 
means of Program 2.
The correspondence between the text 
symbols and those used in the program is as 
f ollows:
yja UQ/a BJa A„/a2 y/a u U/a B/a A/a2 r q w 
K V P E YXU B ARQW.
Jf. PardboUc.
For the parabola it is better to take the 
origin O of the coordinates at the vertex and 
the X-axis horizontal, contrariwise to what 
has been done in Sections 2 and 3.
Now, the parameter a meaning the dis- 
tance to the origin both of the focus and of 
the directrix, the curve equation is
Program 2
LIST «e18 PRT "CfiTEHflRY 0 R PfiRfiBQLIC”26 IHP TSK 38 Y=K:6SB II 46 V=U*.P=B:E=fi 58 IHP Y 68 6SB fí 70 L=(V/U)t(4/3)38 H=(fl/E)t(l/3)98 H=(fl/E)t3 188 X=Y/KsR=LN (L*H *H)/LH X118 Q=LH (L*M*B/P)/ LH X'« W=LH (H*P/ B)/LH X 120 SET FT 136 PRT ”U=”;ii 148 PRT B 150 SET E8 168 PRT 1T0 SET H 180 PRT ”X=”}X 198 SET F2 286 PRT *R="iR 216 PRT ”Q=”;Q 220 PRT 238 SET H 246 IHP "HEH K#»Z$ 250 IF Z«="YS* THEH 28260 GOTO 50
20) X2 = 4 a Y .
Point (x,y) being the right end of the 
bounding chord, from 20) we deduce
B = 2 x = 4 \J a y .
LIST tl10 U=2*SQR (Y*(Y+2 
))28 B=2*flHC (Y+l)38 fi=(Y+l)*B-U 
48 REI21)
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We have
22) y
and, as can be seen, for instance, in Mendonça (1945, p. 79),
23)
v-2J B2 B2
y? + — + — ioge
16 %
i 4y
+ 1 + —
B
Then in dimensionless variables we get (Mendonça 1980b)
We have also
27) — = 2.
a
In Table 2-1 of Chow (1959, p. 21) the-expression given for the 
wetted perimeter is only approximate and that at the footnote, there 
said to be exact, is wrongly written.
LIST II
Tables 5 and 6 have been computed using jg y=2*($QR ÍY*(Y+ 
the main part of Program 2, but replacing 1))+LH (SQR Y+S
its subroutine by that given aside. Õ.R (Y+Í)))
& 28 B=4*SQR Y
38 fl=8*SQR (Yt3)/3 
48 REI
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TABLE 1
Equilateral hyperbola (c = D
y/a U/a B/a A/a*
0.004 0.17930 0.17906 4.77314 X 10*0.012 0.31200 0.31077 2.48317 X 10-»0.016 0.36108 0.35920 3.825370.020 0.40462 0.40200 5.34930 X 10 »
0.040 0.57864 0.57131 1.51751 X 10-*
0.048 0.63665 0.62707 1.99718 X 10 *0.060 0.71641 0.70314 2.796090.080 0.83602 0.81584 4.31751
0.10 0.94435 0.91652 6.051510.12 1.04490 1.00876 7.97798 X 10 *
0.16 1.23008 1.17576 1.23536 X 10-*0.20 1.40088 1.32665 1.736270.24 1.56194 1.46642 2.295200.30 1.79082 1.66132 3.234280.36 2.00896 1.84347 4.28626 X 10 *
0.40 2.14997 1.95959 5.04700 X 10-*0.48 2.42405 2.18211 6.704450.60 2.82078 2.49800 9.51431 X 10-*0.66 3.01442 2.64998 1.105890.72 3.20564 2.79886 1.26937
0.80 3.45747 2.99333 1.50108
0.90 3.76818 3.23110 1.812351.0 4.07524 3.46410 2.147141.2 4.68114 3.91918 2.885691.6 5.57562 4.68258 4.16142
1.6 5.87104 4.80000 4.630561.8 6.45882 5.23068 5.633712.0 7.04331 5.65685 6.722532.4 8.20503 6.49923 9.154133.0 9.93546 7.74597 1.34285 X 10
3.6 11.65673 8.97998 1.84468 X 104.0 12.80089 9.79796 2.220254.5 14.22838 10.81665 2.735636.0 15.65360 11.83216 3.301866.0 18.49923 13.85641 4.58635 X 10
7.5 22.75996 16.88194 6.89185 X 10
8 24.17885 17.88854 7.7611210 29,85012 21.90890 1.17410 X 10*12 35.51693 25.92296 1.6524315 44.01245 31.93744 2.52035 X 10*
18 52.50473 37.94733 3.56863 X 10*
20 58.16514 41.95235 4.3676324 69.48424 49.95998 6.2058825 72.31376 51.96152 6.7154930 86.46028 61.96773 9.56373 X 10*
36 103.43455 73.97297 1.36420 X 10»45 128.89413 91.97826 2.11098
50 143.03778 101.98039 2.5958860 171.32432 121.98361 3.71570 X 10»100 284.46600 201.99010 1.01952 X 10*
150 425.88968 301.99338 2.27948 X 10*250 708.73425 501.99602 6.29943300 850.15607 601.99668 9.05941 X 10*500 1415.84243 1001.99800 2.50994 X 10*1500 4244.27050 3001.99933 2.25299 X 10*
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TABLE 2




0.2 0.6 1 2 3 5 10 30




0.2 0.6 1 2 3 5 10 30
0.02 0.31 0.29 0.24 0.25 0.27 0.23 0.23 0.240.08 0.31 0.27 0.22 0.23 0.25 0.22 0.23 0.260.2 0.30 0.25 0.21 0.21 0.23 0.21 0.24 0.28




0.2 0.6 1 2 3 5 10 30
0.02 4.01 4.03 4.05 4.09 4.12 4.18 4.28 4.480.08 4.01 4.04 4.07 4.13 4.17 4.25 4.39 4.630.2 4.02 4.06 4.09 4.17 4.23 4.33 4.49 4.730.4 4.03 4.07 4.12 4.21 4.29 4.41 4.57 4.800.6 4.03 4.09 4.14 4.25 4.33 4.45 4.62 4.830.8 4.04 4.10 4.16 4.28 4.37 4.49 4.66 4.850.99 4.04 4.11 4.17 4.30 4.39 4.52 4.68 4.861.01 4.04 4.11 4.17 4.30 4.39 4.52 4.68 4.861.2 4,04 4.12 4.19 4.32 4.41 4.54 4.70 4.871.5 4.05 4.13 4,21 4.34 4.44 4.57 4.72 4.882 4.06 4.15 4.23 4.38 4.48 4.60 4.75 4.905 4.09 4.23 4.33 4.49 4.59 4.70 4.82 4.9310 4.13 4.31 4.41 4.57 4.65 4.75 4.86 4.9450 4.28 4.48 4.58 4.70 4.77 4.83 4.90 4.96
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TABLE 3
Catenary
y/a U/a B/a A/a?
0.004 0.1790642 0.1788259 4.7693251 x IO40.012 0.3107668 0.3095297 2.4772250 X 10-»0.016 0.3591991 0.3572956 3.81317750.020 0.4019950 0.3993363 5.3280171 X 10 »0.040 0.5713143 0.5638166 1.5054967 X 10 »
0.048 0.6270694 0.6172250 1.9782447 X 10*0.060 0.7031358 0.6894022 2.76304650.080 0.8158431 0.7947604 4.24981550.10 0.9165151 0.8871365 5.93350210.12 1.0087616 0.9702534 7.7922196 X 10 »
0.16 1.1757551 1.1168044 1.1973807 X 10 »0.20 1.3266499 1.2447250 1.67020090.24 1.4664242 1.3593255 2.19139340.30 1.6613248 1.5128658 3.05400800.36 1.8434750 1.6498744 4.0035423 X 10'1
0.40 1.9595918 1.7340295 4.6804944 X 10'10.48 2.1821091 1.8886323 6.13066700.60 2.4979992 2.0939358 8.52298130.66 2.6499811 2.1871932 9.8075953 X 10 »0.72 2.7988569 2.2752996 1.1146584
0.80 2.9933259 2.3858215 1.30115270.90 3.2310989 2.5143917 1.54624531.0 3.4641016 2.6339158 1.80373001.2 3.9191836 2.8508339 2.35265101.6 4.5825757 3.1335985 3.2514205
1.6 4.8000000 3.2188758 3.56907711.8 5.2306787 3.3784711 4.22904032.0 5.6568542 3.5254943 4.91962882.4 6.4992307 3.7891180 6.38377063.0 7.7459667 4.1268741 8.7615299
3.6 8.9799777 4.4143474 1.1326020 X 104.0 9.7979590 4.5848633 1.31263584.5 10.8166538 4.7790529 1.54681375.0 11.8321596 4.9557775 1.79025056.0 13.8564065 5.2678316 2.3018415 X 10
7.5 16.8819430 5.6594701 3.1223553 X 108 17.8885438 5.7745419 3.408233310 21.9089023 6.1779398 4.604843612 25.9229628 6.5132279 5.874900015 31.9374388 6.9295158 7.8934814 X 10
18 37.9473319 7.2737858 1.0025460 X 10»20 41.9523539 7.4742045 1.150059424 49.9599840 7.8232455 1.456211525 51.9615242 7.9017474 1.534839130 61.9677335 8.2537483 1.9389846 X 10»
36 73.9729680 8.6077649 2.4451433 X 10»45 91.9782583 9.0433408 3.240154250 101.9803903 9.2497534 3.697570360 121.9836055 9.6079077 4.6409876100 201.9900988 10.6164864 8.7027503 X 10»
150 301.9933774 11.4208321 1.4225523 X 10»250 501.9960159 12.4371923 2.6197393300 601.9966777 12.8005094 3.2509566500 1001.998004 13.8195046 5.9215738 X 10»1500 3001.999334 16.0140678 2.1035116 X 104
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TABLE 4




0.2 0.6 1 2 3 5 10 30
0.02 4.31 4.27 4.23 4.15 4.09 3.99 3.83 3.53
0.08 4.30 4.24 4.18 4.07 3.99 3.86 3.66 3.31
0.2 4.29 4.20 4.13 3.99 3.89 3.74 3.51 3.17
0.4 4.27 4.17 4.08 3.91 3.79 3.63 3.39 3.08
0.6 4.26 4.14 4.04 3.86 3.73 3.56 3.33 3.02
0.8 4.25 4.11 4.01 3.81 3.68 3.51 3.28 2.99
0.99 4.24 4.09 3.98 3.78 3.65 3.47 3.25 2.97
1.01 4.24 4.09 3.98 3.78 3.64 3.47 3.25 2.96
1.2 4.23 4.07 3.95 3.75 3.61 3.44 3.22 2.95
1.6 4.22 4.05 3.92 3.71 3.57 3.40 3.19 2.92
2 4.21 4.02 3.88 3.66 3.53 3.36 3.15 2.89
6 4.13 3.89 3.74 3.51 3.38 3.22 3.04 2.82
10 4.06 3.78 3.62 3.40 3.28 3.14 2.97 2.76
50 3.83 3.53 3.38 3.19 3.09 2.97 2.84 2.67
Values of q
yja
u ' - ^
0.2 0.6 1 2 3 5 10 30
0.02 0.31 0.28 0.24 0.18 0.13 0.05 — 0.07 — 0.28
0.08 0.30 0.25 0.21 0.12 0.05 — 0.05 — 0.20 — 0.43
0.2 0.29 0.22 0.16 0.05 — 0.03 — 0.15 — 0.31 — 0.52
0.4 0.28 0.19 0.12 — 0.02 — 0.11 — 0.23 — 0.39 — 0.58
0.6 0.27 0.17 0.08 — 0.06 — 0.16 — 0.28 — 0.43 — 0.60
0.8 0.26 0.16 0.06 — 0.09 — 0.19 — 0.32 — 0.46 — 0.62
• 0.99 0.25 0.13 0.04 — 0.12 — 0.22 — 0.34 — 0.48 — 0.63
1.01 0.25 0.13 0.04 — 0.12 — 0.22 — 0.34 — 0.48 — 0.63
1.2 0.25 0.11 0.02 — 0.14 — 0.24 — 0.36 — 0.50 — 0.64
1.5 0.24 0.09 — 0.01 — 0.17 0.27 — 0.38 — 0.51 — 0.652 0.22 0.07 — 0.04 — 0.21 — 0.30 — 0.41 — 0.53 — 0.666 0.16 — 0.03 — 0.15 — 0.31 — 0.40 — 0.49 — 0.59 — 0.70




0.2 0.6 1 2 3 5 10 30
0.02 4.00 3.99 3.98 3.97 3.96 3.94 3.90 3.81
0.08 4.00 3.99 3.98 3.96 3.94 3.91 3.86 3.75
0.2 3.99 3.98 3.97 3.94 3.92 3.89 3.82 3.69
0.4 3.99 3.98 3.96 3.93 3.90 3.86 3.78 3.65
0.6 3.99 3.97 3.95 3.92 3.89 3.84 3.76 3.63
0.8 3.99 3.97 3.95 3.91 3.87 3.82 3.74 3.61
0.99 3.99 3.96 3.94 3.90 3.86 3.81 3.73 3.60
1.01 3.99 3.96 3.94 3.90 3.86 3.81 3.73 3.60
1.2 3.99 3.96 3.94 3.89 3.86 3.80 3.72 3.59
1.6 3.98 3.96 3.93 3.88 3.84 3.79 3.70 3.57
2 3.98 3.95 3.92 3.87 3.83 3.77 3.69 3.66
5 3.97 3.92 3.89 3.82 3.78 3.72 3.63 3.61
10 3.96 3.89 3.85 3.78 3.73 3.67 3.59 3.48
60 8.90 3.81 3.76 3.69 3.64 3.59 3.62 3.42
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TABLE 5
Parabola
y/a B/a U/a A/a'
0.004 0.2531508 0.2529822 6.7461923 X 10 «0.012 0.4390528 0.4381780 3.5054244 X 10'30.016 0.5073104 0.5059644 5.39695390.020 0.5675654 0.5656854 7.5424723 X IO 30.040 0.8053018 0.8000000 2.1333333 X 103
0.048 0.8833173 0.8763561 2.8043395 X 10 30.060 0.9895075 0.9797959 3.91918360.080 1.1462798 1.1313708 6.03397790.10 1.2856875 1.2649111 8.4327404 X 10'30.12 1.4128748 1.3856406 1.1085125 X 10->
0.16 1.6416970 1.6000000 1.7066667 X 10’>0.20 1.8468106 1.7888544 2.38513920.24 2.0353707 1.9596918 3.13534690.30 2.2959675 2.1908902 4.38178050.36 2.5370783 2.4000000 5.7600000 X IO-3
0.40 2.6895737 2.5298221 6.7461923 X 10-10.48 2.9792543 2.7712813 8.8681001 X 10-*0.60 3.3850087 3.0983867 1.23935470.66 3.5780678 3.2496154 1.42983080.72 3.7658996 3.3941125 1.6291740
0.80 4.0094379 3.5777088 1.90811130.90 4.3045749 3.7947332 2.27683991.0 4.5911743 4.0000000 2.66666671.2 5.1441744 4.3817805 3.50542441.5 5.9364204 4.8989795 4.8989795
1.6 6.1929638 5.0596443 5.39695391.8 6.6971625 5.3665631 6.43987582.0 7.1914112 5.6568542 7.54247232.4 8.1566320 6.1967734 9.91483743.0 9.5621190 6.9282032 1.3856405 X 10
3.6 10.9323384 7.5894664 1.8214719 X 104.0 11.8315429 8.0000000 2.13333334.5 12.9430972 8.4852814 2.54558445.0 14.0434211 8.9442719 2.98142406.0 16.2180954 9.7979590 3.9191836 X 10
7.5 19.4334773 10.9544512 5.4772256 X 10
8 20.4960571 11.3137085 6.033977910 24.7132792 12.6491106 8.4327404 X 1012 28.8916148 13.8564065 1.1085125 X 10315 35.1107409 15.4919334 1.5491933 X 103
18 41.2903664 16.9705627 2.0364675 X 10320 45.3943736 17.8885438 2.385139224 53.5746582 19.5959179 3.135346925 55.6150718 20.0000000 3.333333330 65.7957566 21.9089023 4.3817805 X 103
36 77.9767101 24.0000000 5.7600000 X IO345 96.1984818 26.8328157 8.049844750 106.3032926 28.2842712 9.4280904 X 10=60 126.4847883 30.9838668 1.2393547 X 103100 206.9939583 40.0000000 2.6666667 X 103
150 307.3985936 48.9897949 4.8989795 X 10»250 507.9087543 63.2455532 1.0540926 X 10'300 608.0909095 69.2820323 1.3856406500 1008.601402 89.4427191 2.9814240 X IO41500 3009.699681 154.9193338 1.5491933 x 105
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TABLE 6




0.2 0.6 1 2 3 5 10 30




0.2 0.6 1 2 3 5 10 30
0.02 0.32 0.30 0.29 0.25 0.23 0.19 0.12 - 0.01
0.08 0.32 0.29 0.27 0.22 0.18 0.13 0.04 - 0.10
0.2 0.31 0.28 0.25 0.19 0.14 0.07 - 0.02 - 0.16
0.4 0.31 0.26 0.22 0.15 0.10 0.03 - 0.07 - 0.20
0.6 0.30 0.25 0.20 0.13 0.07 0.00 - 0.10 - 0.22
0.8 0.30 0.24 0.19 0.11 0.05 - 0.02 - 0.12 - 0.23
0.99 0.29 0.23 0.18 0.09 0.03 - 0.04 - 0.13 - 0.24
1.01 0.29 0.23 0.18 0.09 0.03 - 0.04 - 0.13 - 0.24
1.2 0.29 0.22 0.17 0.08 0.02 - 0.05 - 0.14 - 0.24
1.5 0.28 0.21 0.15 0.06 0.00 - 0.07 - 0.15 - 0.25
2 0.28 0.19 0.14 0.04 - 0.02 - 0.09 - 0.17 - 0.26
5 0.25 0.14 0.07 - 0.02 - 0.08 - 0.14 - 0.21 - 0.28
10 0.21 0.09 0.03 - 0.07 - 0.12 - 0.17 - 0.23 - 0.29




0.2 0.6 1 2 3 3 10 30
4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
0.08 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.004.00 4.00 4.00 4.00 4.00 4.00 4.00 4.004.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
0.6 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.000.8 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.000.99 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.001.01 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.001.2 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.001.5 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.002 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.006 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.0010 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.0050 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
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